Myrothecium verrucaria bilirubin oxidase expressed in Aspergillus oryzae is in a resting form diŠerent from that of the authentic bilirubin oxidase, but reaches the resting form of the authentic enzyme after one cycle of reduction and reoxidation with dioxygen as shown by the absorption and electron paramagnetic resonance spectra. In the previous papers we have reported the successful expression of M. verrucaria BO in A. oryzae and preparations of mutants for metal binding sites.
Bilirubin oxidase (BO) [EC.1.3.3.5] has been widely used for the medical examination of liver. BO is a multicopper oxidase containing one type I Cu, one type II Cu, and a pair of type III Cu's. 1, 2) The latter type II and type III Cu's form the trinuclear center, where dioxygen is bound and reduced to two water molecules in order to perform turnover. Type I Cu and type II Cu's are EPR detectable but type III Cu's are EPR undetectable due to the strong antiferromagnetic interaction through a bridging hydroxo group. The nucleotide sequence of the gene encoding M. verrucaria BO indicated that all ligands to four Cu ions are conserved similarly to those of other multicopper oxidases such as tree laccase, ascrobate oxidase, and ceruloplasmin etc.: 1Cys2His1Met for type I Cu, 2His for type II Cu and 6His for type III Cu's. 3) In the previous papers we have reported the successful expression of M. verrucaria BO in A. oryzae and preparations of mutants for metal binding sites. 1, 2) The recombinant BO expressed in A. oryzae showed a high enzyme activity (26 U W mg for the recombinant BO and 30 U W mg for the authentic BO (Both BO's were puriˆed by using DEAE-Sephacel and Sephadex G-100 to give a single band on SDS-PAGE)). 4) However, the absorption and EPR spectral features of the recombinant BO were considerably diŠerent from those of the authentic BO (Figs. 1A and 1B) . The shoulder band of the recombinant BO in the near UV region (the charge transfer band from the bridged hydroxo group to type III Cu's) was apparently weak compared to that of the authentic BO, although their absorption intensities at 600 nm (the charge transfer band from Cys to type I Cu) were similar. The total amount of the EPR- (Fig. 1B middle) , respectively (The sole type II Cu EPR signal in the recombinant BO can be obtained during the reaction of the catalytic cycle and is shown at the bottom of Fig. 1B) . The analogous type II Cu EPR signal with large g¿ value and an unusually small A¿ value have been recently reported for the recombinant Cot A, a multicopper oxidase used to form the endospore coat ( g ¿ ＝2.34, g¥＝2.08, A¿＝10.2×10 -3 cm -1 ).
5) The facts above urged us to explore why the trinuclear center of the authentic and recombinant BO's show diŠerent spectroscopic features in spite of their similar enzyme activities to oxidize bilirubin.
The recombinant BO was reduced with a stoichiometric amount of dithionite under Ar (À99.9995z) and was reacted with dioxygen. The diŠerence spectrum of the recombinant BO and the fully reduced BO (Fig. 2, full line) (the fully reduced BO is colorless and has no absorption band between 300 and 800 nm) indicates that there has been an absorption band at 370 and a shoulder at about 450 nm in the recombinant BO (The intensity of the shoulder at around 450 nm changed depending on pH). This spectral feature is very similar to that of the Melanocarpus albomyces laccase, 6) in which dioxygen is bound between the type III Cu's in the side-on fashion or two oxo or hydroxide ions bridge between type III Cu's (According to the crystal structure, one of two oxygen atoms was positioned at the center of the trinuclear site with the distance of 0.24 nm from type II Cu, diŠering from the crystal structure of Trametes versicolor laccase, in which only one hydroxo group bridged between type 3 Cu's). 7) When the fully reduced recombinant BO reacted with dioxygen, the absorption in the near-UV region became as strong as that of the resting authentic BO. The diŠerence spectrum of the recombinant BO after the completion of a turnover and the reduced recombinant BO (Fig. 2 , broken line) clearly shows a band at 330 nm as that of the authentic BO (Fig. 2, dotted  line) . The corresponding EPR spectrum (not shown) changed to a spectrum similar to that of the authentic BO with a larger A¿ value of 18.6×10 -3 cm -1 . The facts above clearly indicate that the authentic and the recombinant BO's are in diŠerent resting forms, and the recombinant BO as isolated can be converted to the form of the resting authentic BO after a single turnover. Two diŠerent resting forms of laccase shown by the crystal structures of M. albomyces and T. versicolor enzymes 6, 7) indicated that the type III Cu's are not necessarily in a single resting form. If BO is in a similar situation, the structures of the present two diŠerent resting forms of the authentic and recombinant BO's might be illustrated as in Fig. 3 . The doubly hydroxo-bridged form has been detected during the turnover process of laccase with a relatively long life-time, giving the absorption maximum at 370 nm. 8) There has been no small molecule study to support the form in which dioxygen itself is captured in the trinuclear center.
